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COMPLETE SPEGIPICATIOW 

Improvements in or relating to Closure Means for Openings in 
Walls of Chambers arranged to Contain Gas under Pressure 



We, Babcocok & TVilcox Limited, a 
British Company, of Babcock House, 
Faningdou Street, London, E.C.4, do 
hereby declare the nature o£ this invention 
6 and in what manner the same is to be 
performed, „to .be particularly described 
and ascertained in and bylbhe following 
statement: — 

This invention relates to closure means 

10 especially adapted for us© in connection 
with opening in the walls of furnaces or 
other chambers operating: under internal 
g^aseous pressures considerably above atmo- 
spheric and requiring access at intervals 

15 Buch that necessity for shutting down and 
interference with normal working are 
avoided. The invention may, for example, 
be applied to boilers of the kind having 
a combustion chamber together with a 

20 communicating gas flow space wherein 
gases of combustion are utilised mainly 
for the generation and heating of vapour, 
or to apparatus in which high pressure 
ffases may be produced for utilisation in 

25 processes or as a hot motive gaseous fluid 
for gas turbines. 

In such installations the enclosing 
walls are often fluid cooled to pro- 
vide protection from high furnace tern- 

80 peratures and further are preferably 
made gasrtight throughout to avoid 
the troublesome and dangerous condi- 
tion resulting from the ejection of 
high temperature gases and other productjj 

85 of combustion. When a wall opening is 
provided through which access may be 
had to the interior for cleaninsr or other 
purposes it is essential that the opening 
be fitted with closure teeans suitably con- 

40 structed and arranged so as to maintain 
the continuity of the gas-tight wall con- 
struction. Further, since it is essential in 
many instances to prain access to the in- 
terior during normal furnace operation, 

46 it is hig^hly desirable to arrange in some 
manner adequately to control or actually 
to prevent the discharge of hot products 

[Prioe 2/-] 



of combustion when the door of the closure 
means is moved to expose the opening. 

As disclosed in the specification of co- 60 
pending Application No. 27720/4*6 as open 
to pubfic inspection under Sect. 91(4) of 
the Patents Acts and made by th^ sa me 
Applicants, an effective method ol'restiic^ 
ing the escape of hot combustion gases is 65 
through the employment of high "velocity 
jets of air or other gaseous fluid directed 
in a converging pattern axially of a f\ir- 
nace wall opening. ♦ 

An object of the invention is to pro-w 
vide an improved arrangement of door and 
door frame member for sealing or unseal- 
ing an opening in a chamber wall. 

According to the present invention 
closure means for an opening in a wall ^0 
of a chamber, such as a furnace chamber, 
arranged to operate imder internal pres^ 
sure, is provided with a door frame mem- 
ber for the openinff formed at its front 
end with a seat surface convexly curved « 0 
about an axis, a door for closing the pas- 
sage through the door frame member 
formed with a companionate seat surface 
curved about an axis which, when the 
door is in the colsed position, is coincident " 
or substantially coincident with the axis 
of curvature of the door frame member 
seat surface, the door being rotatable 
about an axis so displaced from the latter 
axis of curvature that, .when the door is 80 
moved from the closed position, the axis 
of curvature of the door seat surface has 
a^ component of movement in a forward 
direction, and jet discharge means adapted 
to discharge elastic fluid in such manner 85 
as to limit or prevent, when tibie door is 
open, the ejection through the passage of 
gas from the chamber. 

The invention will now be described, 
by way of example, with reference to. the 
accompanying drawinj?s, in which : 

Pi^re 1 is a sectional side elevation 
of the lower portion of a steam generating 
unit einbodying the invention; 
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Figure 2 is a froat eLevation, partly 
brakea away, of a portion of the stracture 
showix in Figtire 1 ; 

^ Figures 3 and 4 are enlarged side eleva- 
6 tions, taken from opposite sides, of a 
closure means indicated in Figures 1 and 
2, Figures 3 shoTdng the door element 
closed, and Figure 4, partly in section, 
showing the door element open; 
10 figure 5 is a. front elevation of the 
assembly shown in Figure 3 ; 

£l^re 6 is a plan section taken along 
the line 6 — 6 of Figure 3 and including 
an associated wall structure; 
16 Figure 7 is a Tertical section taken along 
line 7 — 7 of Figure 5 and including an 
associated wall structtire; 

Figure 8 is a front view of tlie door 
head element of the assembly, taken along 
20 line 8 — 8 of Figure 7; and 

Figure 9 is a f ragmentary enlargement, 
in section, showingl^he formation ef jet 
holes. 

Figures 1 and 2 illustrate the invention 

25 as embodied in a vapour generating unit 
of the construction disclosed in the speci- 
fication of Patent No. 598,141 g:ranted to 
the same Applicants, the unit including a 
cyclone type of primary furnace 10 from 

30 which the prodncts of combustion flow into 
a secondary furnace 12. The walls of both 
furnaces are lined with wall cooling tube^ 
suitably arranged and connected so as to 
to provide natural circulation flow paths 

35 in parallel Ti-ith other vapour generating 
circuits of the unit, tbe fluid cooled walls 
being of improved cozistruction enabling 
the unit to be maintained under relatively 
high positive internal pressures through- 

40 out, as fully disclosed in the specification 
of Patent No. 598,141. 

The cyclone type primary furnace 10 is 
of horizontally elongated substantially 
circular cross section and. preferably fired 

46 by a primary burner 13 arranged co- 
axially thereof in the outer end wall 14, 
the burner being of a type suitable for 
the kind of fuel to be fired which for the 
present purposes may be assumed to be a 

50 crushed or granular fuel, such as bitu- 
minous or semi-bituminous coal. 

A stream of primary air and coal ia de- 
livered at a relatively high positive pres- 
sure throusrh the involute curved primary 

55 air-coal pipe 15, which opens tangentially 
into a lower side portion o^ burner 13, the 
effective flow area of the pipe and thereby 
the velocity of the fuel-air. stream being 
controlled by a manually operated control 

60 damper 16. The burxier is constructed to 
impart a- radial and forward motion.. to 
the entering coal-air stream and the. whirl- 
ing stream moves axially of the primary 
furnace in a helical path alonff and in 

w contact with the circular wall 17. 



Secondary air is admitted to primary 
furnace 10 through an axially elongated 
port 18 angularl;^ spaced approximately 
180* from the point of entry of the pri- 
mary air-fuel stream, the secondary air 70 
being delivered to the port through a main 
air duct 19 having its ^d section fitting 
into and openin|^ to the port 18, the velo- 
city of air admission bdng controlled by 
a series of dampers 21 arranged to main- 75 
tain the entering secondslry air stream at 
all times along we primary furnace cham- 
ber waU. 

A circular tertiary air chamber 23 is 
arranged at the outer end of the burner 80 
13 and a regmlable supply of preheated air 
is delivered thereto through a duct 24 hav- 
ing an involute cixrved connection to the 
chamber 23, producing a whirling stream 
of tertiary air wMdi is directed axially 85 
of the burner. 

The primary air-fuel stream thus enters 
the furnace chamber 10 in a high velocity 
stream whirling in a clockwise direction 
with an inner core of tertiary air whirling 90 
in the same direction. The fuel-air mix- 
ture rapidly ignites and- the burning 
stream flows lonpitudinally of tile furnace 
chamber at a high angular velocity in a 
film or layer following a belical patb 05 
along and in close, contact .with the furnace 
circumferential wall. The secondary air 
enters at subsi^nti'ally the. same velocity 
and direction and gradually merges with 
the burning stream of primary air and 100 
fuel, without disrupting the helical flow 
path, of the latter or separatinfr the pri- 
mary air-fuel stream from the circum- 
ferential chataber wall by a layer of 
secondary air. Oombi^tion is substan- 105 
tially completed in the primary furnace 
chamber and the resulting . hot gases 
are discharged through the -co-axially 
arranged ri^arwardly flaring outlet throat 
25 which is formed with an angle of flare 118 
of approximately 15 to its axis to provide 
minimum pressors drop therethrough; 

According to one. method of operation 
all of the combustion air may be supplied 
^ a high positive presst^tre, e,g. 40 in. 115 
H-O, .to the primary furnace chamber and 
a decreasing positive-pressure maintained 
throughout the relnainder of -the unit. 

Openings are provided in the walls of 
the unit, at various locations, through 120 
which furnace operations may- be observed 
and, if desired, a lancoor other implement 
inserted to. dislodge slag or other accumu- 
lationa. or an oil burner or other , device 
inserted to initiate the combustion of fuel 125 
introduced through pipe 16. - „ - • • - 

A suitable closure means 26 for one of 
such, openings, in the forrm of an observa- 
tion and lancing or lighting door assem- 
bly, is shown in Figures 3 to 9, as applied 130 
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to an opening, sucli as the opening 27 of 
Figure 2 formed between curved tubes 28 
associated with a front wall portion 29 
of a primary furnace 10 adjacent the 
5 secondary air inlet port 18. The wall por- 
tion 29 includes a metal casing 29a welded 
to the outer side of ^all tubes 28 to pro- 
vide with other wall poi-tions cf similar 
construction a completely pealed furnace 

10 chamber permitting operation at high 
positive furnace pressures. Doors of the 
same general type and function may be 
installed at various other locations such 
as at 31a in a wall of the primary furnace 

15 10 or at 31b in a wall of the tertiary air 
chamber 23 and at the circled locations 
32a, 32b, etc. in walls of the secondary 
furnace 12. 

The complete dtwr assembly 26 com- 

20 prises a door frame unit 34 having axially 
aligned inner and outer &ad portions or 
sections 35 and 36 separately connected 

. , by circtimf erentially spaced cap scre^ 37 
and providing a central cylindrical pas- 

26 sage 38 in register with a furnace wall 
opening 27. The inner frame section 35 
is secured to the wall casing 29a as by a 
weld 30 at the perimeter of a hole 41 
therein opposite the opening 27 between 

30 spaced wall tubes 28. The outer frame 
section or door head or door seat member 
36 is formed with a socket or counterbore 
recess 42 therein to receive the circular 
end of the tubular inner fralne section 35 

35 and with the interposed gasket 43 to form 
an annidar fluid-tight joint therebetween. 

A door or cover 45, to be described in 
more detail hereinafter, is mounted on 
the door head 36 for pivotal movement 

40 preferably about a horizontal axis, the 
door having a window 46 therein to 
permit observation of interior furnace 
conditions when the door is closed. In 
order to prevent escape of hot gases and 

46 other products of combustion when the 
door is open for lancinsr or other opera- 
tions, provision is made for directing jets 
of air or other gaseous fluid at high 
velocity into the frame passage 38 in the 

SO direction of the furnace wall opening 27. 
For this purpose, the frame section 35 la 
formed with an exterior air manifold 47 
extending circumf erentially thereof and, 
radially inwards of the manifold, with a 

65 cylindrical sleeve 48 having a series of 
circumf erentially spaced holes or ports 49 
therein through which air or other gaseous 
fluid from the manifold may be directed 
to form the leta. The inner periphery of 

60 the manifold is slotted as at 51 to provide 
a circumferentially continuous outlet 
leading to the series of jet holes or ports 
49, The inlet to the manifold is pro- 
vided by a tapped hole 52 to which con- 
66 nection inay be made with a pipe 53 lead- 



ing from a source of air or other gaseous 
fluid under the required high pressure. 

It is to be xmderstood that wlille Figures 
6 and 7 show tihie frame unit 34 at right 
angles to wall 29, other angularities may 70 
be employed to advantage in certain loca- 
tions, depending for example on the 
direction and velocity of gas flow past the 
inner end of the chamber wall opening 27. 
In such cases in general, it is desirable 75 
to install frame unit 34 so that its longi- 
tudinal axis, and thereby the longitudinal 
axis of the converging* jet pattern is 
directed downstream of ga» flow interiorly 
of the chamber. 80 

The sleeve 48 is removably assembled 
interiorly of the section 35 within a cir- 
cumferential recess 54 which terminates in 
a shoTilder 56 at its iimer end, the outer 
diameter of the sleeve providing a sliding 35 
flt within the recess 54, the inner 
diameter of the sleeve conforming to the 
diameter of tie frsto^e passage 38, and the ^ 
length of the sleeve substantially equat^"^ 
ling the axial extent of the recess 54. 90 
Thus the outer end of sleeve 48 is flush 
with the outer &yd of frame section 35 and 
abuts the gasket 43, thereby maintaining 
the sleeve in position and at the same time 
effecting a seal between the rieeve and gg 
wall of recess 54 to prevent discharge of 
high pressure fluid except through the jet 
holes 49. Diametrically positioned holea 
57 in the sleeve, longitudinally spaced 
froni slot 51, enable the sleeve to be iQO 
engaged by a suitable tool f or conviaiient 
withdrawal from frame section 35 for 
inspection, cleaning, renewal, or for sub- 
stitution of a sleeve having jet holes of 
different flow characteristics and /or pro-i06 
viding a different number or pattern of 

A suitable arrangement of jet holes 49, 
for a sleeve 48 having an internal 
diameter of 3f in. for example, may con- HO 
sist of sixteen equally distributed circum- 
ferentially spaced holes 49 each of i in. 
diameter and inclined to the longitudinal 
centre line 68 of passage 38 at an angle 
A of 25'' towards the furnace wall end 115 
of the sleeve, the resxdting conical pat- 
tern of jetgi converging within the frame 
passage 38 towards a point on the central 
axis 68 closely adjacent the furnace wall 
opening 27. The holes 49 are suitably 120 
drilled f roin the outer surface of sleeve 48 
where an annular groove 59 of right- 
angled cross section is formed to provide 
a conical drilling surface 61 normal tp 
the axes of individual holes. "With jet 126 
holes of the arrangement and^ size 
described, for preventing the ejection of 
gases from a chamber operating' at super- 
atmospheric pressures up to 40 in, H^O, 
for example, the air suppKed to manifold ISO 
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47 is preferably maintained at pressures 
above 50 pounds per &q[uare incli. 

In addition to the air introduced at Hgli 
velocity through, jet holes 49, a supply 
6 of coolings air may be continnouely intro- 
dneed at relatively low pressure and 
velocity through one or both of the pipe- 
tap openings 62 from a forced draft fan, 
not shown, associated for example with 

10 the vapour generating iinit hereinbefore 
described. The opening not in use may 
be closed by a plug 63 as indicated. The 
continuous supply of cooling air thus 
introduced serves to maintain a low t^- 

15 perature zone ivithin ihe door frame imit 
34, thereby preventing the door frofn 
becoming overheated and possibly dis- 
torted when closed as a result of furnace 
radiation, and additionally providing 

20 protection to the glass observation window 
46. Moreover, if any slight outward 
leakage should occur, theTeakage will be 
of air rather than of hot furnace gases. 
The door or cover 45 is pivoted to door 

26 head 36 on hexagonal-headed pivot pins 
04 removably secured as by thready 65 
to triangularly shaped door head flanges 
67 at opposite sides, the pins extending 
throufirh opposite side flanges or pivot 

80 arms 68 and 69 on door 45 and providing 
n horizontal pivotal axis 71 of door move- 
ment located a short distance above the 
longitudinal centre line 58 of the central 
passage 38. The door 45 is formed with a 

85 circular opening 72 in alignment with the 
passage 38 when the door is closed, the 
outer end of opening 72 being enlarged to 
form an annular recess 73 for the observa- 
tion window 46 which is held in place by 

40 a ring 74 and cap screws 75. A lug 76 at 
the bottom of the door is formed with a 
hole 78 therein for engagement by a 
hooked tool principally for swinging the 
door from its closed position. 

45 ^ The door head 36 and door 45 are pro- 
vided with companionate seating surfaces 
79 and 80 respectively of part cylindrical 
formation and of the same radius, such 
surfaces having a common horizontal axis 

60 of curvature 81 intersecting centre line 68 
vertically below the pivotal axis 71 as 
shown in Figure 7. Each of the surfaces 
79 and 80 extends through an arc of about 
IQO' — 110*- arransred symmetrically with 

56 respect to the horizontal centre line 58 of 
frame passage 38. the door being assumed 
to be closed. The holes for cap screws 
37 are counterbored as at 82 to receive 
the screw heads and to provide clearance 

60 between the heads and the curved door 
surface 79. A packinir groove 83, of 
dovetail cross section. flUed with asbestos 
or other suitable paclrins" material 84, is 
formed in the cylindrical end surface 79 

W of door head 36. the packing protruding 



slightly beyond the surface 79 and the 
groove extending in a rectangular pat- 
tern outwardly of the circle of connect- 
ing screws 37 as seen in Figure 8. In 
order to facilitate the machining of the 70 
cylindrical door surface 80, one of the 
pivot arms, such as arm 68, may initially 
be formed as a separate member and sub- 
sequently secured to the body x>ortion of 
door 45 by means such as screws 68a, sub- 75 
stantially as shown. 

When the door is in its fully closed 
position, as seen in Figures S and 7, for 
exaimple, the curved seat surface 79 and 
80 are substantially concentric and in con- 80 
tact due to their radii being substantially 
equal and extending from a common 
centre or axis 81 parallel to the pivotal 
axis 71 and normal to the centre line 58 
of frame passage 38. In this position, 85 
the door is seated throughout the peri- 
meter of packing 84 to provide a gas tight 
seal between the door and its frame 34, 
the packing being of a deformable char- 
acter and having sufficient resilience to QQ 
compensate for any inequality in the 
radial dimensions of surfaces 79 and 80 
which might result from machining, the 
tolerances normally employed luniting the 
difference in radii to a maximum of about 95 
1/32 in. for example, for a nominal 
radius of each surface of 3§ in. 

When the door is rotated from its closed 
position, in a connter-clockwise Erection 
as viewed in Figure 4, the surfaces 79 and 100 
80 are gradually separated and the door 
thus moved out of contact with the rim 
of packing 84 at surface 79. It will be 
noted that durinsr opening movement of 
door 45, and similarly during closing 105 
movement, the surfaces 79 and 80 are 
eccentric, and their eccentricity is vari- 
able, the centre of curvature of the frame 
surface 79 being fixed at 81 and the centre 
of curvature of the door surface 80 moving 110 
along an arc 86 about the pivotal axis 71. 
The resulting movement of door surface 
80 relative to frame surface 79 is there- 
fore a combination of radial displacement 
with angular displaceinent to provide 115 
automatic sealing and unsealing of the 
joint between the door and its frame, and 
to minimise abrasive wear of the protrud- 
ing packing material 84. The variable 
eccentricity of the door surf ace BO relative 120 
to frame surface 79 thus contributes to the 
sealing pressure exerted on paeldng^ 84 as 
the^ door moves into it& closed and seated 
position. 

When the door 45 is swimg open to a 126 
position where its lower edge 87 is above 
the uppermost margin of passage 88, as 
indicated" in Figure 4, a right-angled 
notch 89 formed in the lower ed^^e of door 
flange 69 is automati<5ally engaged by an 130 
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arm of tlie triggrer or latch. 91 to Kold the 
door open. Tlie entire cross section of 
passage 38 is thereby exposed for lancing 
or other operations, and all screws 37 are 
6 rendered accessible for i^moval of the 
outer frame section 36 together with tKe 
assembled door 45 from the stationary 
inner frame section 35, thereby also 
rendering sleeve 48 accessible for reinoval 

10 from the inner frame section 35. The 
trigger 91 is in the form of a lever 
mcninted intermediate ils length on a 
hexagonal-headed pivot pin 92 screwed 
into the side of door head 36, the trigger 

16 having a cylindrical body portion 93 
through which the pivot pin 92 extends 
and from which arms 94 and 95 of 
tineqaal lengths project radially in 
approximately opposite directions and in 

20 longitudinally offset relation. In th.e 
open position of the door, the side 96 of 

a:, notch 89 is substantially -horizontal and 
is engaged by the end surface 97 of the 
shorter trigger arm 94, the adjoining side 

25 surface 98 defining with surface 97 an 
angle less than a right angle to enable the 
arm 94 to be seat^ throughout the full 
depth of the notch. The longer counter- 
weight arm 95, for this jKJsition, is 

80 incfined to the vertical at an angle of 
about 15° to provide a certain amount of 
leverage holding the arm 94 in its seated 
position within the apex of the notch. 
When door 45 is to be closed, the 

86 trigger 91 is rotated clockwise, as viewed 
in rigure 4, suitably by a blow on the 
depending lever arm 95 to force the short 
upper arm 94 out of engagement with 
notch 89, the door then being free to 

40 respond to the force of gravity and auto- 
matically dropping to its closed position 
adjacent the door head surface 79 where 
it becoines wedged against the rim of 
packing material 84. 

46 While in the disclosure of this inven- 
tion the closure means has been^ described 
with reference to its application to a 
Bpecifi.c form of boiler furnace operating 
at positive pressures of the order of 40 in. 
60 HjO, nevertheless, it is to be understood 
that this invention may also usefully be 
applied to furnaces and other chambered 
structures of various types operating at 
positive internal pressures ranging up- 

66 wardly to 90 or 100 pounds per square 
inch, wherein the problem of preventing 
the discharge of high temperature gases 
becomes increasingly difficult. 

Having now particularly described and 

60 ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is: — 

1. Closure means for an opening in a 
^® wall of a chamber, such as a furnace 



chamber, arranged to operate under 
internal pressure, provided with a door 
frame member for the opening formed at 
its front end with a seat surface convexly 
curved about an axis, a door for closing 70 
the passage through l5ie door frame mem- 
ber formed with a companionate seat sur- 
face curved about an axis which, when 
the door is in the do^-ed position is coin- 
cident or substantially coincident with, the 75 
axis of curvature of the door frame mem- 
ber seat surface, the door being* rotatable 
about an axis so displaced from the latter 
axis of curvature that, when the door is 
moved from the closed position, the axis gQ 
of curvature of the door seat siirf ace has 
a component of movement in a forward 
direction, and jet discharge means adapted 
to discharge elastic flxiid in such, manner 
as to limit or prevenct, T^hen the door is 86 
open, the ejection through the passage of 
gas^ from ^e chamber. 

2. Closure means as claimed in Claim 
1, wherein the axis of rotation of the door 

is vertically above the axis of curvatture 90 
of the door frame seat surface, 

3. Closure means as claimed in Claim 
1 or Claim 2, wherein the door is pivot- 
aDy mounted on an outer section of the 
door frame member secured to an inner Q5 
section of the door frame member by cir- 
cximferentially spaced holding members 
extending asially through, the outer sec- 
tion and accessible when the door is open. 

4. Closure means as claimed in Claim 100 
3, wherein the door frame seat surface 

is provided with a protruding line of pack- 
ing guTroxm.ding tne end of the passage 
aim located outwardly of the holding 
members. ^ 105 

5. Closure means as claimed in Claim 
3 or Claim 4, wherein the door and the 
outer section of the door frame metaiber 
are each formed with two flanges extend- 
ing rearwardly on opposite sides of the 110 
door frame member and the door flanges 
are respectively pivotally connected with 
tbe flaxiges of the outer section oi the door 
frame member. 

6. Closiqre means as claimed in any pre- 116 
ceding Claim, wherein a latch is provided 
for maintaining the door in an open posi- 
tion to which it may be raised. 

7. Closure means as claimed in any pre- 
ceding Clailm, wherein the jet discharge 1*0 
means is a removable sleeve provided 
within the door frame member and formed 
with a plurality of jet holes. 

8. Closure means as claimed in Claim 

7, wherein the door frame member is of 128 
tubular form and includes aligned, separ- 
able sections jointed together and the re- 
movable sleeve is fitted within an annular 
recess formed in one of the sections and 
extending axially from the joint between 180 
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the sections. 

Closure means as claimed in Claim 
8, wherein tte sections of the door frame 
member are formed with a spigot and 
6 socket joint, and clamped together, a 
packing ring being provided between the 
sections against which rin^ an end of the 
sleeve abuts* 

10. Closure means as claimed in Claim 

10 o or Claim 9, wherein the removable 
sleeve is fitted within an annular recess 
m the section further from the door, 

y*,- Closure means as claimed in Claim 
8, Claim 9 or Claim 10. wherein an elastic 

15 fluid inamfold extends around the doar 
frame member and is formed with a con- 
tinuous annular outlet leading to the inlet 
ends of a circle of jet hole» in the remov- 
able sleeve. 

20 12. Closure means as claimed-in any 
precedini? Claim, wherein at least one 
port IS provided for the admission of cool- 



mg gaseous fluid to th6 passage through 
the door frame meinbar when the -door is 
closed: ' ' ' ~ ' 25 

13. Closure means aa*^clarmLed in any 
preceding' Claim> wherein the door frame 
member is secured to a casing, itself 
secured ixi fluid conducting wall tubes of 

a chamber and a central passage of the 30 
door frame member is in register with an 
openings in the casing- formed between 
adjacent wall tubes. 

14. Closure means for an opening in a 
wall of a chamber, such as> a furnace 35 
chamber, arranged to work under internal 
pressure, arrangrf * and adapted to 
operate substantially as hereinbefore 
desciibed with reference to the accom- 
panyiuf? drawings. ^ 

Dated this 23rd day of May, 1947. - 
3Pbr ihe Applicants, 

A. 0. PBICE. 
Chartered Patent Agent. 
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